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ABSTRACT: @The ais of the work described jn this paper vag to 
establish general velations soyerning the changes in 
the magnetic structure of silicon iron crystals under 
tne effect of elastic stresses. By means of che we thod 

of powder patterns the changes were investigated in the 
magne tic structure of such crystals caused by elastic 
strevchning of the crysté as a function of the magnitude 
of the tensile Force, the tyPe of the initial magnetic 
structure and the orientation of the stresses relative 
to the orestellographic directions in the crystal. Te 
Lavestigutions were carried out on coarse erystal 
specimens jf ipon containing 3.5 Si,whereby the 
dimensions of the gndividuel crystals vyeried between 
card 1/4 0.9 api 9,0 lin. The specivens consisted of 30 ma lone, 
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4 mm wide, O.1 to 0.2 ma thick strips with various 
crystallographic orientations of the surface, The 
surface treatment (mechanical and electrolytic polishing) 
and the preparation of the magnetic suspensions was the 
same as in earlier deseribed work of Shur and Abels 

(Ref 4). The powder patterns were observed by means of 

a microscope. The stretching of the specimens was 
effected by means of a specially designed instrument, 4 
photo of which is reproduced in Fig.l. In this the 
specimen is fixed between the clamps of a spring dynamo—- 
meter which is attached to the stand of a microscope; 

the stretching of the specimen was effected by means of an 
electric motor-driven screw which compressed the spring 
of the dynamometer. Tt was thus possible to obtain a 
continuous loading and unloading of the investigated 
specimens and to determine the load from the deflection 
of the dynasometer pointer. The applied loads did not 
cause plastic deforaation of the specimens. The 
observation and photographing of the powder patterns were 
effected at wagnifications of 180 to 300 times. Some of 
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the thus produced photographs are reproduced in Figs.2-9. 


It was found that elastic stretcning may bring about 
considerable changes in the magnetic structure of crystals 
of silicon iron; these changes depend on the magnitude of 
the stresses, the type of the initial magnetic structure 
and the orientation of the stresses relative to the 
erystallographic directions in the crystal. Changes in 
the structure may consist of displacement of the 
poundaries, changing the dimensions and cessation of - 
additional areas and also of changes in the type of 
magnetic structure. The changes in the magnetic structure 
caused by tension jn the elastic range may be irreversible. 
The obtained results can be explained qualitatively if it 
4s assumed that,as 4 result of the elastic stresses ,a 
redistribution takes place in the crystals of the sections 
where the boundary energy has 2 minimum value and in the 
direction of easy maeznetisation, which is near to the 
direction of the tensile farce, megnetisatiion will become still easier. 
Card 3/4 In some cases the vector of spontaneous magnetisation may 
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Silicon Iron Crys tals 
turn from the tetrazonal axis of the erystal to the 
direction of the stretching. Students Yu.N.Dragashanskiy 
and Ye. OD, Kuzgnin participated in the experinental work, 
There are G9 fi.ures ond © references, % of which are 
Soviet, 2 Bnglish. 
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(Institute of Metal physics Ural Branch of the Ac.Sc., 
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1. Silicon jron erystals--Magnetic properties 2, Electrolytic polishing 
~-Applicaticns 3, Silicon iron erystals--Stresses 4. Silicon iron 
erystals-——Test results 
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TTTLS : -“Tyvyestipatren of the processes of Magnetization in 


Silicon Iron Crystals (Issledovaniye protsessov 
namagnichivaniya vy kristallakh kremnistopfo zheleza) 


PRRI@MICAL: Fizike wietallov i Metallovedeniye, 1958, Vole, hr 3; 
pp 996-565 (USSR) 


ABSTRACT: In spite of the fact that GurLng; recent years & nmuaiber 

of theoretical and experimental snvestigations have been 

made relating to jhe processes of magnetisatior, the 

mechanisi of these processes in real crystals has still 
not been clarified. Only the general conceptions appear 
to be established with a ~reat degree of probability, 
accordins to which the magnetisation and remasnetisation 
of a ferromagnetic is effected by displacement of the 
poundaries between adjacent domains and rotation of the 
magnetisationr vector of tne individual domains. Usually 
she mechanisa of the process of masnetisation itself, 
4.e. vne nechonisia of reconstruction of the magne tic 
structure as pesult of the effect of the external 
maznetic field is not considered. Furthermore, as Was 

Gard 1/6 shown in earlier work of the authors (Refs 1 and 2), only 
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jn addition to main 


are additional domains of various types 
considereble influence 
elucidating 


to have 


At present observation of such a 


reconstruction can be effected by the powder pattern 


silicon iron crystals with the aim of 


of this paper used this method for 


jeneral relations governing the changes in tne magnetic 


structure caused by 2 
were carried out on 10 


discs of coarse grein steel containing 4%. Ho 
preparation of the surface of the specimens 
Was carried 


(Ref.1). 


magnetic suspension 
work 
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patterns; the specimens were denagnetised by means of an 
a,c, field. Following that, the powder patterns were 
observed during wradua j se of the magnetic field 
which was orientated par 1 to the surface of the 
specimen. 5 ic field was generated by means of 
two solencids z 3 on both sides of the specimen on 
j antation of che crystals was 
of X-rays with an accuracy Of up to 
designations were used for the 


tetrayonal the crystal: the nearest to the 

speciner surface Wes denoted by 100} , the more distant 

one by [010] and 2m tant one by (oof. study 
hi 


of the cnanges of the pow terns under é effect 

of the ex j ; f d on a large number of 

erystallite iti ari e orientations 
of their surface ¢ f£ the magnetic 
field in the plane o j ted crystallite. As 
yeas shown in earlier work of the authors (Ref 2), & 
magnetic structure of relatively thin crystals of si 

Card 3/6 iron can be of the type A, 19 which case the magnetisation 
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vectors 1 of the pain donains are orientated parallel 
to the diréction [200] and the poundaries petween the 
main domains are perpencicular to the surface of the 
specimen, and of the tyre B, in which case the orienta- 
tion of the main domains is parallel to the airection of 
[010 or [ool) and tne magnetic flux petween adjacent 
domains is closed through gaditional domains which cover 
the entire surface of the crystal. In the additional 
domains the L are in the direction perpendicular to 
the Soundaries between these domains. rf “ (100] is 
larger than Oo, then, in addition to the 
mein domains 1n the case da type A structure and the 
additionsl surface domains in the type B structure, other 
additional domains of yarious shapes will be present. 
Photos of the changes of the powder patterns caused by 
the effect of whe magnetic field are reproduced in 
Pigs.1-4 and in Rie. o sketch shows the changes in the 
type B magnetic structure in the case of magnetisation 
in the direction 100]. The obtained results have shown 


Card 4/6 that under the influence of a magnetic fielé complicated 
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changes inay take plece in the magnetic structure of 
crystals of silicon iron. Such changes depend on the 
field strength, the tyue of the initial mapne tic structure 
end the orientation of the field relative to the 
crystallographic axes of the crystal, The changes in 
the structure may consist of poundary displacements, 
displacement in the orientation of the nagnetisation of 
the field, displacements, changes in tke dimensions and 
cessation of additional domains, end changes in the type 
of the megnetic structure. In weak magnetic fields 
there is 4 displecement of the poundaries between the 
main domains as well as displacement of the gdditional 
domains. In strony fields,in addition to processes of 
rotation, there are also processes or displacement of the 
boundaries between the domains, 1.¢- 3 reduction in the 
volume of the additional Gonaine adafragmentation of the 
surface domains in the type B structure. Tt can be 
assumed that the derived relations governing jhe change 
of the mag etic structure of silicon iron crystals 
caused by the effect of 2 magnetic field are generally 
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“Investigation of the Processes of Magne tisetion in Silicon Iron 
crystals 
for sheets of soft aa.netic material, particularly for 
materials with 3 crystal lattice, such as the crystal 
lattice of iron, pessescing @ sufficiently large 
nuisotropy constant, 
Mhere are © Liswres and 4 references, 2 of which are 
Soviet, 1 English. 
ASSCCIATIONS : Institut fiziki yetallov Ural'skogo filiala AN SSSR 
(Institute of Metal Physics, Ural Branch of the Ac.Sc., 
USSR) and 
Vecherniy politekhnichneskly institut v <j. Komsomal” 'ske-na 
Amure Civening Polytechnical Institute, Komsouol'sk on 
the Amur 
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PTNLE Change in the Magnetic Structure of Residually 
icon Iron in the Gase of 


Magnetised crystals of Si 
Demagnetisation with an bltermating Field .(Izmeneniy® 


magnitnoy st ostatochno namagnichenny 
kristallov kremnistogo zheleza pri C egmagnichivanil 
peremennym pole) 

1958, Vol 65 


ka metallov 1 metallowedseniy® » 


PERIODICAL: Fizi 
Nr 4, PP 614-620 (USSR) 
aBsTRaACT: In earlier work of the authors, (Ref-1), relating to 
i by means of powder patterns she magnetic 
of silicon iron crys 
of residual magnetisation, i 
residually ™ evised 


ma gnetisation vector Is 
in: the direction of easy 
field of preliminary 


to the direction 9° 
magnetisation of the crystal), reverse 


/ / 


FTAA GEE 


APPROVED FOR REL 


‘e: 
SS aL 
— 
WAIST BoP Ee ACER age The ga Ht PPTs 
Bal Lhe Ea es 


EASE: 08/23/2000 


SPSS ET 


CIA-RDP86-00513R001550220015-0 


Te ree TES, z 
= i CS SS 
= Ficnties = SPER EST 


sov/126-6-4~6/ a4 


Change in the Magnetic structure of Residually Magnetised 


APPROVED FOR RELEASE: 08/23/2000 


crystals of Silicon iron in the Case of Dema gnesisetion 
with an Alternating Field 

anti-parallel orientation of she Tg vector)», 
supplementary closing re gions of warious types and aiso 
sub-regions which occur around defects> Phereby, the ~ 
authors defined as "closing regions", regions wnich form 
around the surface of the erystal ana reduce its total 
energy: Lt was also established shat the typ? of the 
magnetic structure in the state of residual 
magnetisation depends on the crystallographic 
orientation of the surface of the specimen, OF the 
orientation relative to the erystallographic axes of the 
crystal of the field which brought gbout the preliminary 
magnetisation and on the type of the magnetic structure 
of adjacent crystallites. Tt follows therefrom that 

the type of magnetic structure in the yesidually 
magnetised state can aiffer for differing crystals. 
Therefore, it can be anticipated that the change in the 
magnetic structure in the case of demagnetisation of 
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with an Alte mating Field 


residually ma gnetised crystallites will also differ, 

depending on she type of their magnetic structure in 

the original state of the residual magnetisation.- The 
details of the process of demagnetisation can be 
established only on the basis of directly cbserved 
changes of the magnetic structure and, jin order to 
establish these, experiments were carried out which sre 
described jn this paper> The experiments were carried 
out on polycrystalline specimens of silicon iron 
containing @ large pumber of crystals with warious 
erystallographic orientations of the surface. The 

_ Linear a@imensions of the individual erystallites were 
0.5 to 2.0 mm. For excluding the demagnetising effect 
of the ends of the specimens, she investigetions were 
carried out on rings of 40.mm outer diameter and 28 im 


Imo 
Preparation of the surface of the specimens and of the 
card 3/7 magnetic suspension was earried out by means of methods 
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py means cf a camera. which was attached to the 
microscope in such a way that it was possible to follow 
the magnetic structures of the specimen whilst the 
exposures were peing taken. Some of the obtained 
powder patterns are reproduced (Fig.2-5)- On the basis 
of observation of the power patterns in a Large 
number of crystals with various crystallographic 


a 


orientations, the following ezonclusions were arrived at: 
L, The process of variaticen of the magnetic structure 
of a crystal under the effect of an a.c.field during 
rom the residually nagnetised into the 
ate takes place as foliows: 
trans 


gnentavion 
ps never became transformed into 


gions and regicns with reverss 
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“Change 
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magnetisation, 4 
of residual ma mebisalicn, yeduse the st 


magnetic structurs against ihe demagnetising effects. 


which occur in the crystal 4p the state 
gbinity of Luts 


In preserce of pe yarse regions the residually megnetised 
state is tk mest uustabie; ever in very weak magnetic 
fields 4 displacemer’ of the snter-Aomain pounds ries 
takes placs> This phencmsacn 06 easily te understood 
if it is taken Beane) ~angideretion that during 
displacement of ghe boundaries of reverse magne bisation 
regicas ne appresiatle change if heir areas takes place, 
whilst sransformation ct bhe supplementar 
reyerse regiouk js aiways Linked with a considerabdls 
ancrease cf “bh? areas of tbe jpzer-ism2in Loundarles 
3, In the oa8° of repested magnetisaticn with a d-S> 
field, “ne app2arance of rie magnetic structure in the 
state cf resicual raecetisaticn wiil differ each time 
in the same way &5 hs reconst ruckhlion ci *he magnetis 
Gard 6/7 structure cf a arystal in Ve -ace Gf repeated 
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demagnetisation by an a-C- field of equal maximum 
ree ee case of polycrystalline specimens yee yill 
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SUBMITTED: 18th July 1957. 
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AUTHORS: Shur, Je.8-, and Glazer, A-A- 


TITTLE: Thermomagnetic Treatment and OrderinEe Processes 


(Termomagnitnaya obrabotka 1 protsessy yporyadocneniya) 
Part III. Investigation of the Effect of Thermomagnetic 


PERIODICAL: Fizika Metallo 
pp 958-960 (USSR) 


ABSTRACT:1. Barlier papers published by the 
with the effect of thermomagne tic ~reavment Ctem.te) 
ordering processes; it was shown that as 4 result of 
structural state may appear, which is 
dered and disordered states. These 
ements of purely magne sic 


authors (Refs 1,2) dealt , 
be 


ou 


To eptain a fuller picture 
it was @esirable to study 
especially electrical 
dication of tne degree 
of ordering i2 alloys. ‘The autnors (Ref 2) showed that 
measurenents of electrical resistance of ordering soft 


also other Pp 
resistance , whi 
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gation of the Bffect of pTrermomagnetic Treatment oF the Hagnituce 

of Elecsrical Resistance of Ordering Soft Magnetic Alloys 


magne tic ailoys of yarious structures may answer the 
following two questions in connection with the new 
structural state: a) whether the superstructure ef an 
oreered semple ig disrupted by sunsequent annealing in 

a magoetic field at a temperature lower than the critical 
temperature of ordering T., 3 >) whether the presence 


of e magnetic fala during anne 
ct 


lirg of @ disordersa 
sample at a temperature lows hen 


r De affects the 
kinetics of orcering. The present yseper deals with these 
two questions. 

Ze Blecbrical resistance of 73permallog and Perminvar 
alloys, in the form of strips of SO x 4x 0.2 mm dimensions, 
was measured. Measurements were carried out by 4 
compensation method using a low-resistance Dusselhorst 
potentiometer with a relative error of 0.08%. In 


addition to electrical resistance Ry: the authors 
measured the value of electrical resistance R, in a 
car d2/8 magnetic field which produces saturation of the samples. 
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Thermomagne tic Treatment and Ordering Processes. part IIL. Investi- 
gation of the Effect of Thermomagnetic Treatment on the Magnitude 
of Electrical Resistance of Ordering Soft Magnetic Alloys 


The value of Rg > in contrast to Ro. does not depend 


on magnetic texture. Both these quantities were measured 
at O -C (in a thermostat) and ~196 ~C (in liquid nitrogen)- 
The effect of t.m.t. could be Jud ed from the change of 
the coercive force a Cat 20 cs, from R, and from 


Pe, eR 


—_ = —— 


R es 

%. To answer the first question, amples were first 
ordered by 96-hour annealing at 460 ~C and then annealed 
for 5 hours at 450 ~C in a magnetic field of 200 Oe. 
Then the samples were hardened in yacuum by heating to 
700 ~C- After each such treatment (ordering, annealing 


in a magnetic field, hardening), values of RB, > R, 


and H, were measured. The results obtained are given 
Card3/8 in Table 1: 
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Tem- 78-Permalloy | Perminver 

Treatment pera- Oe a ae R Ho, 7 R: 

ture Ss Os “Sis Az, ae Ry S ee “5 9 

G80, 107g “10a % 20°C -10"9 a % 

96-hr _o CS 0.21 Tazo. 1658 1.41 0.57 A782 4992 Q.2L 
agers ~ 196°C 1151 1192 4.56 3838 3849 0.29 
ing a 
460°C 
Copger— oe ie ee 
5-hr 
anneai-- 
ing at 


450 ~“C ina field of 200 Oe (t.m.t.) 


Hardgning in vacuum from 
700 °C (disordering) 
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Thermomagnetic Treatment 
gation of the Effect of 
of Electrical Resistance 


Table 1 shows that Ry and Bes of ordered and disordered 


samples differ markedly both at 0 °g ang at -196 ee! 
The authors' results obtained at -196 ~C contradict 
the results of Kondorskly and Ozhigov (Ref 4), who 
reported @ decrease of electrical resistance on ordering: - 
This difference may be due to the difference in the degree 
of order ( short-range and long-range) of the samples 
prepared py the authors and the samples used by 
Kondorskiy and Ozhigov:. After t.m.t., the values of 

Hy and AR/R of 78-Permalloy fell a little, which 
eak magnetic texture. The 


indicates appearance of aw 
related to magnetic texture, 


value of R,> which is not 


After t.m.t- of Perminver (fable 1), 


was not affected. 
the value of AB/R approached 0 due to appearance 
of clear magne tic texture. Again, tke value of R, 


within the limits of experimental 


remained unchanged 
m these results that 


error. The authors onclude fro 
cara5/8 concludes +f 
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Tuve stl-- 


< 
nated: 
gnitude 


uperstructure is not destroved b7 tcns ts OF ordered 
mples at temperatures below T. + If the superstructure 


am 
© 


e ’ O ee 
was affected, the value of R at O ~C would kav 


D 
pa a 


(Heading 


Hardening in vacuun 
from 70O —~© (disordering) 
Annealing for 5 brs at 450 % (partial ordering) 


Annealing for 5 brs at 450 °¢ and 200 Ce (t.m.t.) = 
Card6/8 
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gavion of the Effect of Thermomagnetic Treatment on the Magnitude 
of Electrical Resistance of Ordering Soft Magnetic Alloys 


of disordered samples of 


7g-Permalloy and Perminvar produces 4 clear magnetic 


considerably. 


field. In both cases, 


The value of R 
of whether the sample wa 
e value of R, at 


AR/R decreases 
is the same irrespective 
annealed with or without a 

GC fell and 


the value of 


at -196 °c increased compared with the value of R, of 


a hardened sample. 


This shows that annealing produces 
ordering of samples. The 


authors conclude that the 


kinetics of ordering of 78-Permalloy and Perminvar is 
not affected if the samples are in a magnetic field 


during annealing: 


If the kinetics of ordering were 


affected by the presence of a magnetic field, then the 


value of Be 


after 5-hour 


annealing at 450 °C in @ 


field would have been different from the values after 


5. The authors finally 
structural state produced by t.m.t. 


cara?7/8 
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Thermomagnetic Treatment and Ordering Processes. Part III. Investi- 
gation of the Effect of Thermomagnetic Treatment on the Magnitude 
of Electrical Resistance of Ordering Soft Magnetic Alloys 


number of atoms that formation or retention of the ordered 
structure is not affected. This is a complete translation. 
There are 2 tables and 4 Soviet references. 


ASSOCIATION: Institut fiziki metallov AN SSSR 
(Institute of Metal Physics of the Ac.Sc.USSR) 


SUBMITTED: July 5, 1958 


USCOMM-DC-50 561 
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AUTHOR:- yuanetsov, V-Le- sov-26-58-11/9/49 
TITLE: Investigations of the Magnetic Structure of Ferromagnetics 
(Issledovaniya magnitnoy struktury ferromagnetikov)- An All- 


Union Conference in Krasnoyarsk (Vsesoyuznoye sovesnchaniye 
vv yrasnoyarske)- 
PERIODICAL: Prirvods., 31958, Nr 11, PP 53°59 (USSR ) 
ABSTRACT: In June 1958 an All-Union meeting on the magnetic gtructure 
of ferromagnetics was convoked by the Institut fiziki 
AN SSSR (institute of Physics of the AS USSR) and the Komis- 
siya po magnetizmu Odelwtys figiko-matematicheskikh nauk 
AN SSSR (Commission for Magnetism of the Department of Phy- 
sico-Mathematical Sciences of AS USSR) in Krasnoyarsk. The 
meeting was attended by representatives of scientific insti- 
tutions of many principal cities of the USSR. A total of 
32 papers were read. Ya-S.- Shur_of the Institut fiziki me- 
tallov AN SSSR (Institute of the Physics of Metals, 
AS USSR) in Sverdlovsk summarized the magnetic structure of 
ferromagne tics. @.V. Spivak of the Moskovskiy gosudarstven- 
nyy universitet (Moscow State University ) told of present 
and future electron-optical methods of study of the domain 
structure of ferromagnetics: LV. Kirenskiy and MoK: Sav- 
chenko of the Institute of Physics of the AS USSR in Kras-~- 
noyarsk presented new data on the spatial distribution of 
the domain structure in samples of transformer gjron. Acle 
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Investigations of the Magnetic Structure of Ferromagnetics 


Sudovtsev and Ye.Ye. Semenenko of the Fiziko-technicheskiy 

institut AN USSR (Physico-Technical Institute of AS Ukr SSR) 
in Khar'kov read a paper on the influence of the domain struc- 
ture on the electrical conductivity of very pure tron. G.V. 
Spivak, V.Ye- Yurasova and Ye.I. Shishkina of Moscow Univer~ 
sity presented an original method of exposure of magnetic 
heterogeneity in metal. T.1. Prasova of the Verkh-Isetskiy 
metallurgicheskiy zavod (verkh-Isetskiy Metallurgical Plant) 
told of experimental work carried out in cooperation with 
v.V.- Druzhinin on the application of the method of powder 
patterns to the study of the magnetic properties of trans- 
former steel. c.P. Diyakov of Moscow University spoke on the 
caiculation of the domain structure in the theory of magne- 
tization and magnetostriction of monocrystals~. L-V. Kirpen- 
skiy and I.F. Degtyarey of Krasnoyarsk read a paper on the 
temperature dependence of the domain structure of crystals 
of ferrosilicon. V.A. Zaykova and Ya.S. Shur reported on 
the results of 4 study of the influence of elastic stresses 
on the magnetic structure of the crystals of ferrosilicon. 
v.V. Veter of the Institute of Physics of the AS USSR in 

Card 2/4 Krasnoyarsk reported on his original work conducted together 
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g0V-26-58-11-9/49 
Investigations of the Magnetic Structure of Ferromagnetics 


with L.V. Kirenskiy on the determination of the width of the 
domain boundary; the method had been suggested by G.S. Krin- 
chik. I.i. Puzey, of the Tsentral'nyy nauchno-issledovatel'- 
skiy institut chernoy metallurgii, Moskva (Central Scientific 
Research Institute of Iron Metallurgys “oscow) communicated 
the results of studies of the dynamics of the domain struc- 
ture in a frequency range of up to several mhz- A.i. Drokin, 
D.A. Laptey, and RP» Smolin (Krasnoyarsk) presented results 
of their studies of the temperature magnetic nysteresis on 
the points of the hysteresis loop. Nickel and jron-nickel 
alloy samples had been studied for this purpose. I.Y@e 
Startseva and Ya.S. Shur read a study of the structure of 
the residual magnetized ferromagnetic by aid of the method 
of powder patterns, and the change of this structure under 
the influence of a cnanging magnetic field. The papers of 
L-Vo Kirenskiy, A.I. Drokin and V.S; Cherkashin dealt with 
the results of the influence of ultrasonic waves on the mag- 
netic properties of ferromagnetics at various temperatures. 
Card 3/4 Several papers were devoted to further investigations of the 
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Investigations of the Magnetic structure of Ferromagne tics 


Barkhausen effect, the concept of which has been consider- 
ably extended by such Soviet researchers as RoV- Telesnin,; 


yYe.Po Dzaganiya, V.Fo 


with transitional magnet 


Ivlev and others. 
ic structure and temperature changes. 


Several papers dealt 


The Physical Institute of the AS USSR in Krasnoyarsk, in 1957 


opened the Stolby Game Reservation. 


The construction site 


of the Krasnoyarsk Hydroelectric Power Station was visited 


by the scientists. 


1. Magnetostriction—~Properties 
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Translation from: 


AUTHORS: 


TITLE: 
Magnetization 


PERIODICAL: 


pp 125 - 130 


ABSTRACT s Using the powder figure 


structure of individual 


that in each crystallite, 


Referativnyy Zhurnal Fizika, 1959, 


Startseva, Ive.» Shur, Ya.5- 


ne 


CIA-RDP86- 


68181 
gov /58-59-5-10798 
Nr 5, p 128 (USSR) 


Magnetic seetanne (ok Tron Silicide Crystals 2 a State of Residual 


> 


Ty, in-ta fiz. metallov. Ural'skiy fil. AS USSR, 1958, Nr 20, 


—— 


method, the authors studied the magnetic 

crystallites of polycrystalline 4ron silicide 
samples in a state of residual magnetization. 
in addition to the 


The authors discovered 
"basic" magnetic domains 


(magnetized in the directions of easy magnetization that are closest 


to the direction of the field by which the sample was first magnetized) , 
Nreverse” and "supplementary" magnetic domains of 


there generally exist 
various forms. In the 


the spontaneous magnetization 


vectors are oriented antiparallel and in the “supplementary” domains 


either antiparallel or 


Gard 1/2 ef the "basic" domains. 
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translation from: Referativnyy Znurnaly, Fizika, 1959, Nr 10, P 145 (USSR) 


AUTHORS: Shur, 28-9: Luzhinskay2, M.G.> vilasov,; K.B.; Shiryayev 4s O.1.; 
_—-pagkova, V-A- 


TITLE: on the Relation Between the Magnetic properties and sensitivity of 
Magnetostrictive Receivers 


PERIODICAL: Tr, In-ta fiz. metallov- Urali'skly fil. AN SSSR, 1958, Nr 20, PP 131-140 


ABSTRACT: The authors made an experimental study of the relation petween the 
sensitivity of magnetostrictive receivers ana the magnetic characteristics 
of a number of materials out of which they were producsd. For this study 
soft magnetic materials were used that possess very dissimilar magnetic 


receiver the greatest magnitude of sensitivity is attained at those values 
of the magnetizing field and that magnitude of induction, at which the 
greatest value of the product # ~~" (aa/ 2B) 35 obtained for the given 
material. The sensitivity of receivers made of aifferent kinds of 

card 1/2 materials, measured at optimum polarization, is proportional to the 
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On the Relation Between the Magnetic Properties and Sensitivity of Magnetostrictive 
Receivers 


magnitudes jtv* (Bopt) (QA/2B) (Bopt) » ees (Bopt) CA Sis), or Hol As/Is) 
obtained on these materials: It follows that if the static magnetic characteristics 
/ o» Ag, and Is of the materials are known, then, using the correlation Cmax’ fo 
( he/te) > it is possible to make an approximate comparative estimate of the magnitude 
of sensitivity of magnetostrictive receivers produced from these materials. Cf ab- 
stract 22801. 

V.A. Zaykova 


Card 2/2 
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“AUTHOR: gnans eaecee gov /48-22-10- 3/23 
(2 gee 
TUITLE: Magnetic structure and processes of echnical Magnetization 


jn Highly Coercive Ferromagne’ © Materials (Magnitney® 
struktura i protsessy sekhniche skog° namagnichivansy® v 
yyaokowerbai tiynykn rerronagne tikakh 


PERIODICAL: Izvestiya akademil nauk sssk.- Seriya fizicheskay4s 1958; 
Vol 22, Nr 10» pp LITT - 1180 (u3sR) 


ABSTRACT: At the Institut fiziki metallor (Inetitute of Meteas physics) 
already for several years snvestigetions on the gtructure of 
highly coercive ferromagnetic materials haye been carried out. 
In the present paper some pasic results of t+nese investiga- 
tions are presented. Tt haa yneen found shat the magnetic 

properties of ferromagneti® materials chang? with varying 
magnetic structure according 4o & Lawe The magnetic 
structure pecomes simplified if the size of the ferromagnetic 
pody decreases3 the processes of sachnical magne sizing 

are. then rendered more aifficrit: In small particles of 
ferromagnetic materials the nigo+y coerci7e gtatve can occur 
only when & sransition@- or & one-domain structure exists- 

Card 1/2 The dimensions of the particies ocsurring in thesé magnetic 
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Magnetization in Highly Coercive Ferromagnetic 


Materials 


structures depend on the p 
magnetic material and to a 
by its magnetic anisotropy- 


hy sical properties of the ferro- 
sonsiderabie degree are determined 


Thase conceptions permit onl 


a qualitativs judgement on the gtructure of highiy coercive 


Many details of 
A further 


alloys. 
unexplained. 


thig structure still remained 
shorough investigation of the 


magnetic structure of this class of ferromagnetic materials 
is of great importance for the whole problem of highly 


coercive alloys. 


published in "Pyndy insti 


There are 15 references, 


ASSOCIATION: 
Metal Physics,AS USSR) 


Institut fiziki metallov Akademii nauk SSSR 


A detailed survey on this problem is 
tute fiziki matallov" (Ref 15). 
14 of which are Soviet. 


(Institute of 
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AUTHORS: gaykova, Ve Ae, Shur, Ya Se _ gov /48-22-10-5/23 
Pee kere a 
TITLE? The Change of the Magnetic structure of Iron silicate crystals 


Under the Action of Blastic strain (Izmeneniye magnitnoy 
struktury xristallov kremnistogo zneleza pod aeystviyem 
uprugikh napryazneniy) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskay4» 1958, 
Yol 22, Nr 10, PP 1185 - 1189 (USSR) 


ABSTRACT: In the present paper the authors jnvestigated the change 

of the magnetic gtructure under the action of elastic 
tension-stresses- They intended to find general rules 
governing the change of the magnetic gtructure of ferro- 
magnetic crystals in the casé of one-sided elastic stress. 
The investigations resulted the following? Under the influ- 
ence of an elastic stress considerable changes in the magnetic 
gtructure of iron silicate crystals take place. These 
changes are represented py the shift of the poundaries,» the 
change of the supplementing and boundary domains; and the 
change of the type of the magnetic gtructure- They aepend 
on the strain value, on the nature of the original magnetic 
Card 1/2 gtructure, and on the orientation of the strain with respect 
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The Change of the Magnetic Structure of Iron SOV /48-22-10-5/23 
Silicate Crystals Under the Action of Elastic 


Strain 


ASSOCIATION: 


to the crystallographic axes. The change of the magnetic 
structure of the crystal with varying strain is irreversible. 
Qualitatively the results may be explained as follows: It 
js assumed that under the influence of elastic strain an 
orientation of into the direction of the strain takes 
place}; the domains with minimum values of the poundary 
energy becomes displaced in the crystal; the tetragonal 
axig which is nearest to the orientation of the strain 
becomes the orientation of the weak magnetization. It may 
be assumed that the change of the magnetic structure under 
the action of elastic strains will exhibit qualitatively the 
same character also in other weakly magnetic materials. Wis 
43 especially true of triaxial ferromagnetic materials. 
There are 2 figures and 5 references, 3 of which are Soviet. 


Institut fiziki metallov Akademii nauk SSSR (Institute of 
Metal Physics,AS USSR) 
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AUTHORS: startseva, I- Yery_shur, fe. S-—— gov /48-22-10-6/25 
TITLE: The Magnetic structure of 4 Ferromagnetic Substance With 


Remanent Magnetization and Its Chenge When Demagnetized 
by an alternating Field (Magnitnays astruktura ostatochno 
namagnichennogo ferromagnetike i yeye jzmeneniye pri 
razmagnichivanii peremennym polem 


PERIODICAL: Izvestiys Akademii nauk SSSR. seriy? fizicheskayss 1958; 
Yol 22, Nr 10, PP 1189 - 1193 (USSR) 


ABSTRACT: In previous papers (Refs 1 and 2) assumptions concerning 
some particular features of the magnetis structure of 4 
ferromagnetic material with remanence (f,) and their 


of a remanent magnetization ag well as in the case of its 
annihilation by an alternating magnetic field. Because of 
observations of powder patterns on the surface of single 
crystal grains of the polyerystalline samples the following 
conclusions could be deduced: in a state of remanence in 
Card i/3 crystals apart from the magnetic ground domains also inverse 
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The Magnetic structure of 4 Ferromagnetic gov /48-22-10-6/23 
Substance With Remanent Magnetization and Its 
Change When Demagnetized by an Alternating Pield 


. 

(obratnyye) and supplementary (aopolnitel' nyye) domains of 

yarious kinds exist, among them also sub-domains. The 
existence of these domains leads to @ decrease of the 
remanence which is greater 48 compared to the theoretical 
value. In the atate of remanence the nature of the magnetic 
structure depends on the crystallographic orientation of the 
erystal surface and on the orientation of the magnetizing 
field with respect to the crystallographic axes. Supplement- 
ary and inverted domains decrease the resistance of the 
magnetic structure to the demagnetizing influences. Sub- 
domains usually do not chang? into inverted domains. Changes 
in the magnetic structure of 4 crystal with remanence at a 
demagnetization take place in the following way: Some 
supplementary gurface-domains change into inverted domains 
by growing. These inverted domains expand with the increase 
of the amplitude of the alternating field. In the case of 
even stronger alternating fields sometimes & disintegration 
of the jnverted domains can be observed. In polycrystals 

Card 2/3 the nature of the magnetic structure of single crystal grains 
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‘The Magnetic Structure of a Ferromagnetic SOV/48-22-10-6/23 
Substance With Remanent Magnetization and Its 
Change When Demagnetized by an Alternating Field 


with remanence as well as the change of the structure at 

a demagnetization is considerably influenced by the crystal- 
lographic orientation of neighboring grains. There are 4 
figures and 8 references, 6 of which are Soviet. 


ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of 
Metal Physics, AS USSR) 
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. AUTHORS: Glazer, A. Ary Shaky 28s. gov /48-22-10-9/23 
TITLE? On the Nature of the Effect of Thermomagnetic Treatment on 


PERIODICAL: 


ABSTRACT: 


cara 1/3 
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Magnetically Sort ‘erromagnetic Materials (0 prirode effekta 


termomagnitnoy obrabotki Vv magnitnomy agkikh ferromagnetikakh) 


Izvestiya Akademii nauk SSSR. Seriya fizicheskay4, 1958, 
Vol 22, Nr 10, pp 1205 - 1211 (USSR) 


No conclusive experimental data have hitherto been presented 
indicating @ connection between the effect of the thermc- 
magnetic treatment and the process of coordination. In the 
present work the authors examined the probleny whether such 
a connection exists. The temperature range in which the 
thermomagnetic treatment is effective was determined. The 
influence of the thermomagnetic treatment upon the tempera- 
ture dependence of the saturation magnetization was investi- 
gated. The kinetics of thermomagnetic treatment of 9o0- 
ordinated and non-coordinated alloys 2s well as the kinetics 
of coordination of thermomagnetically treated alloys were 
examined. The investigations showed that the long-range 
order does not play any decisive role in the mechanism of 
the thermomagnetic treatment. This obviously proceeds 
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” On the Nature of the Effect of Thermomagnetic gov /48-22-10-9/25 
Treatment on Magnetically Soft Ferromagnetic Materiais 


firstiy from the fact that the thermomagnetic treatment is 
effective also at temperatures higher than the critical 
temperature, ana secondly that after the thermomagnetic 
treatment the saturation magnetization remains the same as 
in the disordered state. The state appearing after the 
thermomagnetic treatment is not she same 4s in the case of 

a common disordered distribution of the atoms. The kinetics 
of coordination ig agifferent in aisordered and in thermo- 
magnetically treated samples. The state occurring due to a 
thermomagnetic treatment differs from the coordinated as well 
as from the disordered gtate and leads to @ magnetic uni- 
axiality. Apparently it is & particular structural state in 
the formation of which only @ small number of atoms are 
participating. As this state is destroyed if coordination 
occurs due to the action of electrostatic forces it may be 
assumed that this structure is formed under the action of 
magnetic forces. Such a structure was predicted py Neel 
(Ref 4). There are 4 figures, 1 table, and 6 references, 

1 of which is Soviet. 
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ABSTRACT: According to theoretical calculations (Refs 1 - 3) the 
sensitivity of the magnetostrictive receiver can be 
related te the magnetic characteristics of the 
material of the receiver 38 follows: 
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that the one~domain structure ir the particles has not yet 
completely been zeacned. The investigation of other rales 
governing the magnetic propertice of fine powders results 
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The present paper examines the course of temperature 
for the fundamental magnetic characteristics of 
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magnetics the temperature dependence of tne saturation 
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ABSTRACT: The authors studied the temperature dependence of 
magnetic properties of samples made of the MnBi alloy 
powder. This alloy has 4 very high magnetic anisotropy 
constant K a high 

value of the critical particle size, dcr (below this 
size the powder particles exist in monodomain state only). 
On lowering of temperature the value of K falls sharply 
and this is accompanied by a sharp fall of the eritical 
particle size dor, which js a function of K. t 


follows that on lowering of temperature the magnetic 


structure of HnBi alloy powders will be altered a 
Card polydoma in-monodomain transition will oecur) and this. 
1 affect Some magnetic properties. 
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the temperature dependence of its magnetic properties. 
The alloy was produced by heating powders or Mn and Bi 
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oréer of 1000 Oe. The alloy was powdered mechanically 
and several fractions of the powdst with particle size 
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magnetization were obtained, magnetization curves were 
recorded and dependence of the residual magnetization 
(for partial magnetization cycles) on the magnitude of 
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PHASE I BOOK EXPLOITATION sov/5526 
Vsesoyuznoy® soveshchaniyé po magnitnoy strukture perromagnetikov, 
Krasnoyarsk; 1958. 


Magnitnaya gtruktura rerromagnetiko7 materialy Vsesoyuznogo 
soveshcnanly4s 10 - 16 iyunye 1958 &-> Krasnoyars 4 
structure of ferromagnetic Substances} Materials of the Al1-Union 
Conference on the Magnetic Structure of Ferromagnetic Sybstances » 


Held in Krasnoyarsk 10 - 16 June, 1958) Novosibirsk, Izd-vo 
AN SSSR, 1960. aug p- Errata slip snserted. 


Q ° 

1,500 copies printed. 

Sponsoring Agency: Akademiy2 nauk SSSR. Institut fiziki Sipirskogo 
otaeleniy4- Komissiy4 po magnetizmu pri Institute fiziki metallov 
OFMN. 

Resp. Ea.: le Vv. Kirenskiy» Doctor of Physical and Mathematical 
Sciences 3 Ea.: R. L, Dudnik; Tech. Ed.+ A. F. Mazurova.- 


PURPOSE: This collection of articles is intended for researchers in 


perromagnetism and for metal scientists. 
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Magnetic Structure (Cont. ) gov /5526 


COVERAGE: The collection contains 38 seientific articles presented 
at the Al1-Union Conference on tne Magnetic Structure of Ferro- 
magnetic Substances » hneid in Krasnoyarsk 4n June 1958. The ma~ 
terial contains data on the magnetics giructure of ferromagnetic 
materials and on the dynamics of the structure in relation to 
magnetic field changes » elastic stresses, and temperature. Ac~ 
e 


a successful peginning in the Soviet Union in the 1930'S; was 
subsequently aiscontinued for many years, and was resumed in the 
g50'S. No personalities are mentioned. References accompany 
inaividual articles. 


TABLE OF CONTENTS: 
Foreword 3 
Shur, Yas gs, [Institut fiziki metallov AN SSSR - Institute of 


Physics of Metals, AS USSR, Sverdlovsk). on the Magnetic 
Structure of Ferromagnetic Substances 5 
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Diyakov, G. P. [Fizicheskiy pakulttet MGU ~ Physics De- 
partment of the Moscow State University]. Accounting tor 
the Domain Structure in the Calculation of Magnetostriction. al 


Kirenskiy, L. Ve» ana M. K. Savchenko {Institut fiziki 

30 AN SSSR - Institute of Physics, Siperian Branch AS 

USSR, Krasnoyarsk}. On the Spatial Distribution of the 

Domain Structure in Ferromagnetic Substances 25 


Druzhinin, V. V-s and T. I. Prasova [verkh-Isetskly 
metaliurgicheskly zgavod <- Verkh-Lsetskly Metallurgical 

Plant]. On the Application of the Powder-Figure Method 

to the Study of the Magnetic Properties of Transformer 

Steel 29 


Kirenskiy, L. Ves and I. F. Degtyarev [Institute of 

Physics, aiperian Branch AS USSR; Krasnoyarsk). Tem- 

perature Dependence of the Domain Structure in Crys~ 

tals of Iron Silicide 33 
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Magnetic Structure (Cont. ) sov/5526 


gaykova, V. Ass ana Ya. S. Shur {Institute of Physics ¢F 
Metals AS USSR, Sverdlovsk. « rect of Elastic Stresses 
on the Magnetic structure of Crystais of Iron Silicidé 39 


spitnikova, t- s., G Vv. Spivak, and I. M. Sarayev2 

[Physics Department of the Moscow State University). 

Temperature Changes of the Magnetic Microstructure 

of Ferromagnetic Substances Detected With the Aid of 

a Secondary Electron Emission NL 


Degtyarev, l- F., and V. D. Dylgerov {Institute ol 
Physics; S4perian Branch AS USSR, Krasnoyarsk - Dynam- 


4e3 of the Domain Structure 4n Rotating Magnetic Fields 47 
Krinchik, G- 5- [Physics Department of the Moscow State 
University]. New Magneto-Optical Method of Studying the 

Domain Structure of Ferromagnetic Substances 51 
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Magnetic Structure (Cont. ) 


_v., and V. V.- veter [Institute of Physics, 
AS USSR, Krasnoyarsk]. Measuring the 
Layer Betwesn Domains in Ferro~ 
5S 


Kirenskiy 5 L 
Siberian Branch 
Width of the Boundary 
magnetic Substances 


startseva, L. Yess and Ya. S._ Shur [Institute of Physics 
of Metals AS USSR, Sver ovsk}. etic Structure of a 
romagnetic Material of Residual Magnetization and Its 
e Under the Eefect of 2 Variable Magnetic Field 59 


Kirenskiy » L., Ves Ne Tt. Sudakov; and L. I. Slopodskoy 
[Institut fiziki 80 AN SSSR, pedagogicheskly 4institut - 

Institute of Physics» Siberian Branch AS USSR, Teachsrs 

Tnstitute, Krasnoyarsk) - Temperature Dependence 0 

Hysteresis Losses in Rotating Magnetic Fields in Iron 61: 


Silicide Crystals 


chang 


Semenenko [Fiziko- 
echnical Institute 
Structure on the 


Sudovtsov, A. I., and Ye. Ye. 
teknnicheskly 4n-t AN UkrsSSR - Physicot 
AS UkrSSR, Kharkov}. Effect of Domain 
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5 /046/60/006/01/26/05% 


3008/5011 
AUTHORS : Sokolov, Ae De, Shurs Yao Se 
TITTLE: On the Relationship Between Magnetic properties and 
Sensitivity of Nickel - Zine - Ferrite Se gnetostriction y! 
Receivers yh 


PERIODICAL: akusticheskiy zhurnal, 1960, Vole 6, Noo 1, PP 4131-133 


TEXT: The relation Cia Bo oa used for the estimation of sensitivity 


was experimentally checked on ferrite peceiverss Snax ~ peak value of the 
electromotive force which ig induced in the receiver winding under 4 given 
sound pressure and with an optimum magnetization} hoo initial magnetic 
permeability of the receiver material; Ag — gaturation magnetostrictions 


I_- saturation magnetization. Measurements were made on samples in the 


form of ferrite rings and bars of various composition (Table) The measure- 
ment results are shown in the table and in the figuree The figure shows 
that the relation mention iS almost lineare The deviati 
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- On the Relationship petween Magnetic properties 5/046/60/006/01/26/05> 
ana Sensitivity of Nickel - Zine - Ferrite p008/B011 
Magnetostriction Receivers 


partly caused by the fact that the receivers had not exactly the same gece 
metrical dimensions o Moreover s measurements of the nagnetic characteristics 


of the relation for nickel- and nickel-zine ferrites. Hence it is possible, 
on the strength of static magnetic characteristics, to undertake & compara- 


tive estimation of the gensitivity of nickel-zine-ferrite receiverse 
There are 4 figure, 1 tables and 5 references: 4 Soviet and 1 English. 


ASSOCIATION: Institut fiziki metallov AN SSSR, sverdlovsk 
(Institute of Metal Physics AS USSR; gverd Lovsk) 


SUBMITTED ¢ November 10; 1958 
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73BE7 an 
AUTHORS : Luzhinskay@: M.Ge,y Premderman, '*>* and Shur, Xo-Be 


TITLE - On the Dependence of the Effect of Thermomagnetic./ 
Treatment on the Initial Properties of Permalloy! 


PERLODICAL: Fizika metallov i metallovedenly<: 1960, Volt 9, Nr 2; 
pp 300 - 5302 (USSR) 


ABSTRACT: In earlier work (Ref 7) AAA, Lukshin and one of the 


magnetic treatment on the initial characteristics of 
ferromagnetic alloys for the case that differences in 
the initial properties are due to aiffering purities 

of the material or variations in its chemical compositions 
The work described in this paper is devoted to the 
study of the relation petween the effect of thermo~ 
magnetic treatment and the degree of perfection of the 
erystal Lattice: in cases in which there is no change 
in the chemical composition of the material» The 
investigations were effected on 4 66 permalloy (66% Ni, 
rest Fe); 4 material which is highly sensitive to 
thermomagnetic treatments; The aiffering degrees of 


Card1/4 distortions of the crystal Lattice were obtained by vw 
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cold drawing followed by heat treatment o Depending om 
the degree of preliminary deformation relaxation, partial 
or full recrystallization will take place: which leads to 
obtaining greatly aiffering magnetic properties (Ref 8)- 
Specimens 150 x 5 * O.1 mm were gut from cold-rolled 
strip, annealed in vacuo at 950 GC for one hour and 
drawn to gain residual elongations between O and 10%. 
Following that, all the specimens and also some in the 

as cold-rolled state were heated to B00 “Cc for two hours 


and then cooled with a speed of 100 "c/n. The H. 


values for the specimen in this initial state are given 
in the fourth column of the table, P 501. These specimens 
were then sub jected ta rhermomagnetic treatment consisting 
of heating to 700 Sc and holding at that temperature for 

50 min and cooling at the speed of 100 °c/h in a magnetic 
field of a potential af 300 Oe, the H, values obtained 


after this thermomagnetic treatment are entered in the y~ 
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5/126/60/009/02/ 024/059 


EO73/E322c Treatment on the 


On the Dependence of the Effect of Ther 
Initial Properties of Permalloy 
with the conditions of preliminary heat treatment } the 


more perfect the erystal lattice of a material, the 
greater will be the influence of thermomagnetic treatment 


on its magnetic properties: It is Likely that the process 
n non-deformed 


the less pronounced the greater the 

It is also possible 

y thermo 

s itself differently, depending 
on the packground of the Lattice distortions y particularly 
depending oD the aiffering packground of non-uniform 
stresses which create sections which are locally uniaxial 
from the magnetic point of view- 
There are 1 table and 8 references, 1 of whic 
2, English and 5 Soviet. 

ASSOCIATION: Institut f£iziki metallov AN SSSR (Institute of 
Metal Physics of the AceSc- USSR) 


magnetic treatment manifest 


h is French, 


SUBMITTED: September 26, 1959 


APPROVED FOR RELEASE: 08/23/2000 


CIA-RDP86-00513R001550220015-0" 


"APPROV 


ED FOR RELEASE: 
ce siete ieee _ CIA-RDP86-00513R001550220015-0 


Sie Ta 


AL REE EE SE 


6970g. 
: g/126/60/009/03/028/ 05% 
IPNYI B032/Bi 2% 


AUTHORS 8 Glazer; AvoAss Magat, LoMe and Shur; Ya.So 


errs 


TITLE: Thermomagnetic Treatment™and Ordering processesS- IV. 
A study of the Effect of Thermomagnetic Treatment on 
the crystal Lattice parameter\in the case of ordering' 

soft Magnetic Alloys 4 


Magnetic A 


PERIODICAL; Fizika metallov i metallovedeniy®: 1960, Vol 9, Nr 3s 
PP 467-469 (USSR) 


ABSTRACT: Tt has been shown experimentally that thermomagnetic 
treatment (cooling in a magnetic field) in the case of 
soft magnetic materialss which leads to the appearance 
in the ferromagnetic™ f single axis magnetism, is 

effective only in ordering alloys. in the present work, 

a study was made of the crystal lattice parameter in the 

case of 78- ermalloy\t(78% Ni, 22% Fe) and perminvarlY 

(34% Fes 29% COs 34% Nis 3% Mo). The specimens were in 

the form of strips 60 x k x O.2 mme The magnetic and 

electrical properties of the specimens were reported 
earlier (Ref 1,2). The lattice parameter was determined 
for specimens in different structural states namely: 


Card 1/3 disordered; ordered, after thermomagnetic treatment, and yo 
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after annealing in the absence of the field. The 
disordered specimens were obtained by quenching from 
700° and the ordered by 100-hour annealing at 450°. 
Thermomagnetic treatment consisted in the cooling of 

the specimens from 700 to 300° in a field of 200 oersted. 
The lattice parameter was determined by X-ray aiffraction 
methods. The results obtained are summarized ina 

table on Pp 469 for 78-permalloy and perminvar specimens 
after the following heat treatments? quenching from 
700°C (disordered), annealing at k50°C for 100 hours 
(ordered) s cooling from 700°C at the rate of 200°C/hr 
ina magnetic field, cooling from 700°C at the rate of 
200°C/hr with the field on. The following values are 


givens He. OF (2nd and 5th columns) 3 ‘hg 106 (3rd and 
6th columns) and the jattice parameter at 20°C in R (4th 
and 7th columns). As can be seen from this table, 


thermomagnetic treatment has very Little effect on the 
lattice parameters This indicates that the structural 
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Thermomagnetic Treatment and Ordering processeSe Iv. A study 
of the Effect of Thermomagnetic Treatment on the crystal Lattice 
Parameter in the Case of Ordering soft Magnetic Alloys 


changes which take place on annealing in a field, 
appear to confirm the nypothesis that only a4 small 
proportion of atoms take part in the setting up of the 
single axis magnetism which is produced as a result of 
thermomagnetic treatment. The usual ordering process 
does not play an important part in the mechanism of 
thermomagnetic treatment. There are 1 table and 

k references, 3 of which are Soviet and 1 English. 


ASSOCIATION: Institut figiki metaliov AN SSSR v 
(Institut hy sics of Metals AS USSR) 


attinute of Physics of Metals BS =" — 


SUBMITTED? July 15; 1959 
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EPA IR £073/E335 

AUTHOR: Kandaurova, G.S.- and Shur, Ya.5 4 4 
: y a 

TITLE: Certain Ma netic Pro erties of Manganese ~ Bismuth 

Alloy Powders d ya 
PERLODICAL: Fizika metalloyv i. metallovedeniye, 1960, Vol.10, 


No.l, PP 37 ~ 4L 


TEXT: In earlier published work (Refs. 1 and 2) the authors 
detected a number of features in manganese~bismuth alloy powders 
which could be explained on the assumption that such powders 
pessess a particular type of magnetic structure, a transient 
structure. Later on, this structure was detected experimentally 
by means of the powder=pattern method (Ref.3)- The properties 
of the artificially textured powders were determined not only by 
the magnetits structure of the ferromagnetic particles but also 
by the presence of a magnetic structure, iee- bY the parallel 
ocientation of the axes of easy magnetization of the individual 
particles. The authors considered it of interes? to make a 
special study of the magnetic properties of isotropic (pseudo- 
erysralline} specimens from manganese~bismuth powders of are 


degrees of dispersion. It can be assumed in such a case that 
Car L/9 
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$/126/60/010/01/003/019 
E£073/E355 
Gertain Magnetic Properties of Manganese ~ Bismuth Alloy Powders 
the magnetic properties of specimens are determined solely by 
the magnetiz structure of the alloy. In the experiments, 4 
magnetically uniaxial highly coercive MnBi alloy 
(A, “=, 1000 Oe) was studied. The grain size varied between 


720 and 6 w ana the coercive force varied correspondingly 
between 1350 and 7000 Oe. The specimens were produced from 
powders of certain grain sizes which were carefully mixed with 
a binder and the mixture was poured into a mould 15 mm diac, 
2mm high. After nardening of the binder, disc~shaped specimens 
were obtained which consisted of randomly orientated MnBi 
particles interspaced with nonferromagnetic interlayers. The 
concentration of the MnBi powder in the specimens did not 
exceed 15% in volume. This quantity was sufficient for 
measuring the magnetic properties by means of a ballistic 
method but the sconcentration was low enough to disregard the 
magnetic interaction between the individual particles. Before 
the actual measurements the specimens were demagnetized by usin 


g 
three differing methods. The results of the measurements are it 
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plotted in Figse 1-4. These show that the properties of the 
specimens were similar to those observed earlier in investigating 
magnetically anisotropic pseudo~single crystals of powder 
specimens and are due to the existence in the fine particles of 

a particular magnetic structure which is intermediate between 
multi- and single-domain magnetic structures. 

There are 4 figures and 7 Soviet references. 


ASSOCTATION: Ural'skiy gosudarstvennyy universitet im. 
A.M. Gortkogo (Ural State University im. 
A.M. Gor'kiy) 
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AUTHORS ¢ Zaykovas V.A.- and Shur, Ya.Seo 


Rise of the Coercive Force on Re 
agnetic Sheets 


deniyes 1960, Vol. 10. 


TITLE: Causes of duction 
of Thickness of Ferrom 


PERIODICAL: Fizika metallov 3 metallove 
Noi. 3s PP* 929 ~ 358 

1-6) that in sufficiently thin 
terials the coercive force Be 

ad 3 the thinner the 
ors studied the 


TEXT: {It is known (Refs. 
sheets of soft magnetic ma 
the sample thickness 


depends markedly on 
he present auth 


sample, the higher H, ° T 
force on the sheet thickness using 


dependence of the coercive 

monocrystals ana polyc s;Llicon iron (3.5% Si) and of 

permalloy-78- The sam ced by electrolytic 

etching or by cold rollin i -temperatur® 
asured with a 


annealing in 
e authors determined also 


the temperature dependence of the coerci 
iron polycrystals: Powder-pattern method was 
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Causes of Rise of the Coercive Force on Reduction of Thickness 
of Ferromagnetic Sheets 


‘domain structure and its changes on reduction of sample thickness 

in silicon iron monocrystals- Some of the results are given 

in Figs. 2-8 (Fig. 1 shows schematically magnetic "charge" 
distribution in ferromagnetic crystals). Figs. 2-3 give the i 
5: OO f(d)} dependences for perma lloy-78 (Fig. 2) and silicon \ 
iron monocrystals (Figs> 3-4 and Curves 1 and 2 in Fig: 5)>s NY 
and polycrystals (Fig. 5. Curve 3). The domain structure of 

silicon iron monocrystals is shown in Figs. 6 and 73 in Fig-e 7 

the four photomicrographs represent changes in the domain 

structure on gradual reduction of the sample thidmess from 

0.18-0.2 mm (Fig- 7a) to 0,.005-0.0035 mm (Fig. Zo) Fig. 

gives the temperature de pendence (+200 to 500 c) of Hy, 


for silicon iron samples of various thicknesses: It was 
concluded that the rise of the coercive force with decrease 
of the thickness of magnetically soft ferromagnetic sheets was 
due to an increase of the magnetic leakage fields at the 
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Characteristics of the domain structure of magnesium-manganese 
ferrites with a rectangular hysteresia loop. Fiz. met. i 
metalloved. 11 no. 1:158-160 Ja '60. (MERA 14:2) 
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SHUR, Ya-S.; SHTOL'TS, Ye.V.; MARGOLINA, V.I. 


Magnetic structure of small monocrystalline particles of Mn-Bi 
38 no.1:46-50 Jan "60. 


alloy. Zhur. eksp- i teor. fiz. 
(MIRA 14:9) 


1. Institut fiziki metallov Akademii nauk SSSR. 


(Manganese-bismuth alloys--Magnetic properties ) 
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Dependence of the magnetic structure of a cobalt crystal on its 
size. Zhur. eksp> 4 teor. fiz. 38 no.1:60-63 Jan "60 
MIRA 14:9) 


KANDAUROVA, G.S.; 


yy universitet. 
s--Magnetic properties ) 
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4.7600 (1043,037, 162) 
AUTHORS: Shur, Yae S-> startsevas 1. Yee : 


eee 


ay 4 a 
~—femperature Hysteresis ‘of the Domain structure of 


TITLE: 
ferrosilicon Crystais ‘A 
¥\ 
PERIODICAL: ghurnal eksperimental ‘noy i teoreticneskoy fiziki ; 1960, 


Vol. 39» No 3(9)» PDs 566 ~ 575 
to study the general rules governing 


the temperature hysteresis of the domain gtructure of ferrosilicon crys- 
tals. The magnetic structure Was ebsexrved by the method of powder pat- 


terns. Single and polycrystals with 3.5% Si were studied; they were in 
thick. All the samples 


she form of disks 15 mm large and 0.3 ~ 0-7 mB 

were annealed at 4 250°C pefore they were ground and polished. The ef=- 

fect of cyclic temperature changes on the magnetic atructure Was investi- 
For this, the samples were heated from room temperature to dif- 

(up to 550°C), and cooled again to the initial tem- 

ted by & special instrument which was 

). Thie instrument as well as the 


TEXT; The aim of the authots *4as 


gated. 
ferens temperatures 
peravures The samples were hea 
placed in a vacuum chamber (Figel 
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experimental method are described in the introduction. The maximum 


strength of the magnetic field was 600 oe. 
taken for one and the game 


structure were 
magnetization, b) 
magnetization. 
the domain structure took placs when 


after heating ana cooling > and © 
It could be established that no significant shange in 
the sample was heated from 20° to 


Photographs of the domain 
gampls & after the first 
after the second 


200°C and cooled again to 20°c. A hysteresis is first observed on heat~- 


ing to 400 = 
lustrate the 


550°C. Figs: 2, 


4, 55 and 6 show powder patterns which il- 
transformation of the domain structure in one 


cyclée 


Pigs. 6 and 7 show a schematic representation of the structure of the 


sypes B and A- 


The investigations showed that a significant irreversible 


transformation of the magnetic structure in mono~ and polycrystalline 


samples takes place in 6 cycle between 20° and 400 ~ 
itself in the f£ 
and the number of closure domains are changed, and 
between the principal regions are displacsd. 
discussed and theoretically interpreted. Lo» 


in the structura shows 
form, 


Le Ve Kirenskiy » and I. F- 


and 6 references: 6 Soviet and a Us. 
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AUTHORS : ‘Shur, Ya. S., Shiryayeva, O. I. 
Tr . 
TITLE: Ferromagnetic Resonance in Silicon Iron Crystals and Its 


Relation to the Domain Structure 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 39, No. 6(12), pp. 1596 - 1601 


TEXT: It was the purpose of the experimental investigations described 
here to determine the interrelation between the course of the ferro- 
magnetic resonance absorption curves and the nature of the domain 
structure of silicon iron single crystals (3.5% Si). Silicon iron was 
chosen because it has a relatively small anisotropy constant, and because 
its magnetic structure is well known. 15 single crystal disks of various 
diameters (4 - 15 mm) and thicknesses (0.07 - 0.2 mm), which were cut 
parallel to the planes (001) and (011) were investigated. The specimens 
were electrolytically polished after a heat treatment (1100° C) in vacuo. 
The ferromagnetic resonance absorption was investigated at 9370 Mc/sec. 
The domain structure was investigated by the powder pattern method. A 
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comparison between the resonance absorption curves and the domain 

structures showed that besides the resonance peak observed in strong 
saturating fields, a second peak may occur in weaker fields if the crystal 

has a multidomain structure and if the highfrequency field is parallel to 

the domain boundaries. This proves the theoretical rules given in 

Refs. 4,5. This phenomenon may be used for a more exact investigation of > 
the domain structure of ferromagnetics, especially in such cases in which 

the known methods of direct observation are not applicable. There are 

4 figures and 7 references: 2 Soviet and 5 US. 


ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of 
Metal Physics of the Academy of Sciences USSR) 


SUBMITTED: July 19, 1960 


Text to Fig.1: Absorption curves for a crystal disk cut parallel to the 
(011) plane; H parallel to the axes [110], [111] or [foo}. 

Text to Fig.2: Absorption curves for a crystal disk cut parallel to the 
(001) plane; H parallel to the axes [100] or [110]. 
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$/126/61/011/005/00%/015 
: EO73/E535 
24,9300 (106%, 47 a) 
AUTHORS 8 Sokolsv. Ao D> and Shur. Yas Ss, 
TITLE? Influence of Small Additions of Cobalt on the 


Hystaresis Loop of Nackei-Zanc Ferrites 


PERIODICAL: Fizika metallov i metaliovedeniye; 1961, Vol.il:; 
No.5, pp. 681-685 


TEXT: Various authors have observed that for some 
magnetically soft ferrites the hysteresis loop is rectangular if 
remagnetization is by means of weak fieids. The physical nature 
of this phenomenon has so far not been clarified. The influence 
of slight additions of cebalt was investigated. Nickel-zine 
ferrite specimens of four differing sompositionswith and without 
cobalt additions were tested. The CoO additions were 0.5. 1, 2 
and 3%; differences in the mickel and zinc contents were slight. 
The specimens were in the shape of rings 37 mm external, 30 mm 


internal diameter with a height of 1} mm. From the same 
materials bar specimens 4,3 x 4.3 mm” and 60 mm long were 
produced. On the ring specimens the magnetization curves and 
the hysteresis leops were determined by means of a ballistic 
Card 1/3 
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method and.in addition. the dynamic hysteresis Loops at 50 C=p»So 
were measured on some of the specimens by means of an electron- 
beam ferrometer:. The saturation magnetization was determined on 
the bar specimenmse The obtained results indicate that specimens 
with slight additions of CoO shewed maximum values of B_/B, which 
were higher than those obtained for specimens without cod but 
otherwise of equal compositions. (BL. — residual induction, 

B - maximum induction). The most rectangular hysteresis leop was 
obtainsd for nickel~-zince ferrites with 1 to 3% CoO; specimens of xX 
equal composition containing 0.5% Coed had somewhat lower B /B \ 
values and specimens with 3% CoO additions had still lower 

B /B vaiues. The highest B,./B values (90 te 92%) were obtained 
for nickel-=zinc ferrites with 1 to 8% CoO. the coercive force of 
the respective specimens was H. = 1,1-1.3 Ge and for H = 5H_;: B 
was of the order of 3700-3800 Causs. Slight changes 1n thie NiO 
and ZnO contents, without any change in the CoO sontent, led to a4 
drop in the ratio p_/B and the coercive force (B_/B = 88.5%>5 

H, = 0,8 Oe)» some of the specimens were subjected to thermo= 
magnetic treatment in longitudinal and transverse magnetic fields 
(at 620°C with slow cooling to room temperature.in the magnetic 
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field,at a rate belaw 50*C/fhour). The applied magnetic field was 

of 20 Oe. This treatment did not bring abcut any change in the 
magnetic properties, The results obtained in méasuring the 

dynamic hysteresis leops were in full agreement with the resuits 
obtained under static conditiens,. Thus. the experiments show that 

as a result of additicns of 1-2% CcsO to some nickel~zinc ferrites, 
the hysteresis loops will become “spontaneously” rectangular. 

There are 3 figures, 1 table and 6 references: all non-Seviet. 

The references to English-language publications read as follows}; 
Littmann, M.F, Electronic Engineering, 1952. 7i. 792: Brewn, O.R., 2 4 
Allers-Schoenberg, E. Electronics, 1953, 26, 146. \ 


ASSOCIATION: Institut faziki metallcv AN SSSR 
(Institute of Physics of Metals AS USSR) 


SUBMITTED: December 20, 1960 
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E£193/ E383 
AUTHORS: Luzhinskaya, M.G., Shur, Ya-S- and Serikov, VV. 
TITLE: Specific features of the magnetic structure of 
Vicalloy [V-Co-Fe alloy] 
PERIODICAL: Fizika metallov i metallovedeniye, v- 12, no. 6, 
1961, 826 - 831 
TEXT: In continuation of their earlier work (Ref. 1: FMM, 


1957, 4%, 54%; Ref. 2: Izv. AN SSSR, ser. fiz, 1956, 21, 1275 
and Ref. 3: FMM, 1957, 4, 239), the present authors studied 
the effect of elastic stresses on the magnetic properties of 
Fe-8V-52Co and Fe-12V-52Co alloys, tested under conditions 
intermediate between magnetically soft and magnetically hard 
states, attained by annealing. wire specimens, cold-drawn to 

91% (the 12% V alloy) and 94% (the 8% V alloy) reduction at 
temperatures between 350 and 600 °C. The effect of such treat- 
ment on the magnetic properties of the alloys studied is 
demonstrated in Figs 1, where the coercive force (H,,; Oe; 


lefthand scale) and residual induction (4vI, gauss, righthand 
gca e) are plotted against the annealing temperature (C), 
a 
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the continuous and broken curves relating, respectively; to 
alloys with 12 and 8% Vo The effect of elastic stresses on 
the magnetic properties of the 12% V alloy is demonstrated in 
Fig. 2, where H, (lefthand scale, lower set of curves) and 


khwl (righthand scale, upper set of curves) are plotted against 


the applied stress (0% ey ee Curves 1 relating to cold~ 
worked specimens, Curves 2 ~ 5 to specimens annealed for 

30 min at 350. 00, 450 and 500°C, respectively- In the 
discussion of the results obtained the authors refer to an 
earlier work (Ref. 1) concerned with the effect of elastic 
stresses on cold-worked unannealed material» It was conciuded 
then that the variation of H, due to tensile elastic stresses 


was associated with the variation of the magnetic texture in an 
alloy with multidomain structure. In the case of magnetically~ 
hard specimens (ieee those annealed at 600 °C), the elastic 

tensile stresses also brought about the formation of a magnetic 
texture hut the resultant increase in HH, could be attributed 
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only to the existence of a single domain structure. The results 
of the present investigation indicate that in the case of 
Vicalloy specimens, annealed at low temperature, it is possible 
to produce states in which a) the single domain character of 
the magnetic structure is clearly revealed, b) the process of 
magnetization takes place.mainly as a result of rotation of 
vectors of spontaneous magnetization intensity and c). the 7 
magnitude of H, is small. However, an increase in the magnetic 


anisotropy due to externally applied stresses brings about a 


sharp increase in H, - It can, therefore, be postulated that 


low values of He of specimens, annealed at low temperatures 


and possessing a magnetic structure approaching the single iene 


domain structure, are associated with a low degree of total 


‘magnetic anisotropy- There are 3 figures and 3 Soviet-—bloc 


references. 
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ASSOCIATION: Institut fizika metallov AN SSSR (Institute of 
Physics of Metals of the AS USSR) 


SUBMITTED: May 5, 1961 eee taka Se 


Fig. 1: 
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